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内 容 摘 要 
 
分别以凡纳滨对虾的壳膜和内脏为材料，通过 浆、离心，获 NAGase 粗酶
液。通过对不同生长期凡纳滨对虾 NAGase 的比较研究，结果显示不同生长期凡
纳滨对虾壳膜和内脏 NAGase 的比活力有不同的变化规律，但 终都升稳在一定
值。壳膜和内脏的 NAGase 适 pH 都是 5.5，pH 稳定范围基本都是 5.0-7.0，
适温度分别为 30-35℃和 37-40℃，温度稳定性均较差。酶动力学研究表明，不
同生长期对虾壳膜和内脏NAGase的Km、Vm及活化能Ea均存在不同程度的差异；
同生长期的壳膜 NAGase 的 Km值均比内脏 NAGase 的 Km值高。 
比较健康和患红体病的凡纳滨对虾壳膜与内脏 NAGase 的活力和性质的差
异。结果表明：对虾患红体病前后体内的 NAGase 活力、基本酶学性质等均存在
差异。患病后壳膜 NAGase 比活力有轻微的上升，而内脏 NAGase 比活力则发生











对内脏 NAGase 表现为非竞争性抑制；诺氟沙星对内脏 NAGase 为混合型可逆抑




















壳膜及内脏 NAGase 活力的影响。结果显示 5 种重金属离子在低浓度下短时间内






















N-Acetyl-β-D-glucosaminidase (NAGase, EC 3.2.1.52) was extracted from the 
crustaceous membrane and viscera of Litopenaeus vannamei. The changes of the 
activities and properties of NAGase from prawn during different growing stages were 
investigated. The results exhibited that the activities of NAGase from the crustaceous 
membrane and viscera of prawn showed a different variability, but both went up to 
the constant values finally. The optimum pH of two kinds of NAGase for the 
hydrolysis of pNP-NAG (enzyme substrate) were determined to be at pH 5.5, and the 
enzymes were nearly stable in a pH range from 5.0 to 7.0 in the different growing 
stages. The optimum temperature of NAGase from the crustaceous membrane and 
viscera of prawn almost varied in the range from 30℃ to 35℃ and 37℃ to 40℃, 
respectively, and the thermal stability of enzymes were bad. The values of kinetic 
constants (Km, Vm) and the activate energy (Ea) of the crustaceous and viscera 
NAGase had difference during different growing stages, while the value of Km of the 
crustaceous NAGase was higher than that of the viscera NAGase in the same growing 
stage. 
The differences of activities and properties of NAGase from the healthy prawn 
and the prawn with “red body disease (RBD)” were analyzed. The results showed that 
the activity of the crustaceous NAGase increased slightly and that of the viscera 
NAGase decreased clearly after the prawn suffered from RBD. The values of kinetic 
constants (Km, Vm) and the activate energy (Ea) of the crustaceous and viscera 
NAGase were higher in the prawns with RBDr, but the optimal temperature of 
NAGase were lower, and pH and thermal stabilities of NAGase were worse. During 
the different growing stages or after suffered from RBD, the sensitivity of NAGase 
changes to outside factors, including heavy metal ions like Hg2+, Zn2+, Cu2+, Cd2+, 
Pb2+, Al3+, organic pollutants like ethanol, formaldehyde, phenol, methanol, dioxane, 
















The effects of common medicaments for aquatic bodies on the activity of 
NAGase from crustaceous membrane and viscera of Litopenaeus vannamei were 
studied. The results showed that the inhibitions of sodium hypochlorite and 
symclosene to these two kinds of NAGase were irreversible. And benzylpenicillin 
sotassium, streptomycin, gentamicin and kanamycin had no effect on the activities of 
these two kinds of NAGase. Ciprofloxacin activated these two kinds of NAGase 
while norfloxacin and sulfalene inhibited them. Sulfalene was a mixed type inhibitor 
for the crustaceous NAGase, but was a noncompetitive inhibitor for the viscera 
NAGase. Norfloxacin was also a mixed type inhibitor on the viscera NAGase. We 
also investigated the effects of some vitamins on the activity of the viscera NAGase. 
The results illustrated that VB12, niacin and lactoflavin had no significant effect on the 
enzyme activity while VB1, VB6 and ascorbic acid inhibited enzyme activity in 
distinct degrees. The kinetic study showed that the inhibition of VB6 on the enzyme is 
noncompetitive. 
Under culture conditions of Litopenaeus vannamei, the effects of heavy metal 
ions on NAGase activities were observed. The results showed how different metal 
ions such as Cu2+, Zn2 +, Cd2+, Pb2+, Hg2+ affected the activity of NAGase from 
crustaceous membrane and viscera of Litopenaeus vannamei. The no significant 
change about the activity of the two kinds of NAGase happened after Litopenaeus 
vannamei were treated with the above metal ions in short time. Nevertheless, the 
activities of these two kinds of NAGase decreased after treatment with metal ions for 
48 hours, which indicates a significant dose-dependent inhibition. 
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对虾中单产量 高的虾种[2, 3, 4]。外形与中国对虾、墨吉对虾酷似。成体 长可达
23cm，甲壳较薄，正常体色为浅青灰色，全身不具斑纹。步足常呈白垩状，故有
白肢虾之称。额角稍向下弯，额角尖端的长度不超过第一触角柄的第二节，齿式
为 5-9/2-4；头胸甲短，与腹部长度之比为 1 : 3；体长而侧高，略呈梭形；额角侧
沟短，止于胃上刺下方；头胸甲具肝刺和鳃角刺；第一触角具双鞭，内鞭较外鞭
纤细，长度大致相等，约为第一触角柄长度的 1/3；第 1-3 对步足的上肢十分发达，
第 4-5 对步足无上肢，第 5 对步足具雏形外肢；尾节具中央沟，但不具缘侧刺[1]。









合沿海地区养殖，也适合内陆地区淡水养殖等繁殖生物学特点[6]。1988 年 7 月，

















种虾和繁育技术，成功地培育出了 SPF 凡纳滨对虾苗。2000 年的早期苗的价格达
到了 400－600 元/万尾，2001 年的苗价基本维持在 200 元左右/万尾[7]。近年来，
凡纳滨对虾（penaeus vannamei）在我国不论是海水，还是低盐度海水及淡水中养
殖都取得了一定的进展，而且有取代罗氏当虾养殖的趋势。目前，凡纳滨对虾的





并且虾病发生日趋频繁，给养虾业带来了巨大的损失。进入 90 年代，特别从 92
年起，由于对虾病毒病在全国各地的蔓延，水产工作者一时又找不出合适的对策，
















体(Specfiic Pathogen free，SPF) 虾，目前，美国夏威夷海洋研究所研究的针对

































通常少量的 DNA 扩增即可产生用于检测的靶 DNA。 
1.1.4 N-乙酰-β-D-氨基葡萄糖苷酶的分布、生理功能及应用研究 

























Zechmeister 和 Balint 首次报道，杏胚乳(almond emulsion)可以产生几丁质酶和几




激发子、乙烯、水杨酸、UV 及重金属等的诱导。史益敏等从系统感染 TMV(tobacco 










的真菌 Trichoderma atroviride 可作为植物健康生长的生物控制剂[40]。N-乙酰-β-D-
氨基葡萄糖苷酶抑制剂也可作力生物杀虫剂，Tatsuta 和  Miura 发现链霉菌




生物信息传递的重要作用，Wells 等人[42]认为：蛋白质的动态 O-GlcNAc 单糖糖基
化修饰是分子识别和生物信号传导的重要方式。目前研究表明，动态的 O-GlcNAc




































蜕皮生长无关[53, 54]。Zen 等对昆虫(tobacco hornworm) N-乙酰-β-D-氨基葡萄糖苷酶
进行基因克隆及表达，研究发现该酶的基因表达受激素影响 [55]。南极磷虾
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